DOE values the transparent public process of soliciting technical input on its projects and overall programs from relevant experts with depth and breadth of knowledge across a number of broad areas. The recommendations of the reviewers are taken into consideration by DOE technology managers in generating future work plans. The table in this report lists the projects presented at the review, evaluation scores, and the major reviewer recommendations to be considered during the upcoming fiscal year (October 1, 2017-September 30, 2018). The projects have been grouped according to sub-program and reviewed according to the appropriate evaluation criteria. To furnish principal investigators (PIs) with direct feedback, all of the evaluations and comments are provided to each presenter; however, the authors of the individual comments remain anonymous. The PIs are instructed by DOE to fully consider these summary evaluation comments, along with any other comments by DOE managers, in their FY 2018 plans. In addition, DOE managers contact each PI individually and discuss the comments and recommendations as future plans are developed.
Fatigue Performance of High-Strength Pipeline Steels and Their Welds in Hydrogen Gas Service Joe Ronevich; Sandia National Laboratories
X
The overall approach and objectives of this project were commended by reviewers. However, the reviewers questioned the delays in the project schedule and expressed concern about how time will be made up. Reviewers were also interested in seeing additional information on the detailed input and contributions of collaborators, particularly NIST.
PD-031
Renewable Electrolysis Integrated System Development and Testing Michael Peters; National Renewable Energy Laboratory
X
Reviewers commended the project for the thoroughness of the approach, including analysis and validation of technologies from leading electrolyzer industry members. According to reviewers, the project enabled clear, open, and comprehensive interaction between the U.S. Department of Energy (DOE) and industry stakeholders. It was further noted by reviewers that this project provided robust data on electrolyzer performance and capabilities with a rigorous, independent assessment of electrolyzer technologies.
PD-038
Biomass to Hydrogen (B2H2) Pin-Ching Maness; National Renewable Energy Laboratory
X
Reviewers agreed that this project has been successful in identifying and addressing the barriers of biohydrogen production. Reviewers identified the progress made in the genetic engineering of the C. thermocellum enzyme to yield increased hydrogen production as a major success. The principal investigator (PI) was commended for successfully leveraging collaborations, given that the project tasks cover a wide range of areas, including chemistry, process engineering, and molecular biology. The reviewers mentioned that they would like to see how the progress more directly connects to the overall cost of hydrogen.
Reviewers praised this project for its straightforward approach and innovative design. They noted that despite missing scheduled project milestones, the project showed reasonable progress in increasing the hydrogen production rate through improvements in both sorbent and catalyst formulations. Reviewers suggested incorporating additional cost data to better evaluate the impact of system optimization on capital cost.
PD-113
High-Efficiency Solar Thermochemical Reactor for Hydrogen Production Tony McDaniel; Sandia National Laboratories
X
Reviewers commended the project for its innovative approach and its work on reactor design. However, they felt that the project's scope was too broad and not enough attention was paid to the material screening and development process. Overall, the reviewers were impressed with the project team's extensive collaborations.
PD-114
Flowing Particle Bed Solarthermal Reduction-Oxidation Process to Split Water Al Weimer; University of Colorado Boulder
X
The reviewers praised this project for its progress in the on-sun reactor demonstration and for meeting the hydrogen production targets. The project's excellent collaboration with partners was highlighted. However, reviewers felt that the project scope was too broad to meet all of its milestones and that the project would have benefitted from additional technoeconomic analysis.
PD-115
High-Efficiency Tandem Absorbers for Economical Solar Hydrogen Production Todd Deutsch; National Renewable Energy Laboratory
X
Reviewers commended the project's approach to improving efficiency, which yielded a new world record in solar-to-hydrogen conversion efficiency. The project was praised for its careful attention to benchmarking the device accurately. However, reviewers were concerned that the project was unlikely to meet its durability goals, specifically emphasizing key durability challenges for the device when exposed to 10x solar illumination, a future goal. 
Project Number Project Title

X
Reviewers appreciated the significant progress being made toward the project goals with successful integration of synthesis, characterization, and theory. They highlighted the excellent collaboration with university and national lab partners that comprise a team well suited to achieve the project goals. However, the reviewers expressed concern over the project's ability to meet all final targets relating to open circuit voltage, durability, and solar-to-hydrogen efficiency.
PD-125
Tandem Particle-Slurry Batch Reactors for Solar Water Splitting Shane Ardo; University of California, Irvine
X
The reviewers commended the project for developing an innovative system for photoelectrochemical hydrogen production, highlighting the excellent synergy between theory and design. The PI was encouraged to place additional emphasis on photoactive materials discovery and development relative to the extensive work on reactor design. Reviewers agreed that meeting the DOE solarto-hydrogen efficiency targets will be a key challenge to this approach. 
PD-127
X
Reviewers praised this project for its progress in increasing hydrogen production rates from enzyme engineering and for its unique approach to incorporating several parallel research thrusts. It was noted, however, that there was not sufficient cost analysis performed to gauge the practicality of this approach. Reviewers also emphasized that further attention should be given to scale-up efforts to determine the project approach's feasibility.
According to reviewers, the project has a strong and comprehensive approach, with a focus on evaluating both system and feedstock costs to provide critical guidance in the design of the bio-reactor. Reviewers praised the overall progress of the project toward meeting milestones and cost targets as well as the collaboration between partners. A specific project strength cited was the use of, and cost analysis on, wastewater as a moneysaving feedstock. Reviewer recommendations emphasized that further work is needed to address the electrocatalyst stability.
PD-130
Improved Hydrogen Liquefaction through Heisenberg Vortex Separation of Para-and Orthohydrogen Christopher Ainscough; National Renewable Energy Laboratory
X
Reviewers praised the project's innovative approach, potential impact, and progress to date, while recognizing specific project delays resulting from the reported facility failure. Reviewers expressed confidence in the collaborative partnership's collective abilities, but would have liked additional information explicitly detailing the partner roles and contributions.
PD-131
Magnetocaloric Hydrogen Liquefaction Jamie Holladay; Pacific Northwest National Laboratory
X
Reviewers were supportive of this project's innovative approach to hydrogen liquefaction and novel implementation. They praised current collaborations but encouraged adding collaborators as the project and technology progress. Reviewers suggested that the project could be presented more clearly to better explain the project steps in developing this complex technology.
PD-133
Hydrogen 
X
Reviewers commended the project for its novel concept and progress, given its recent start. They also noted that this project has significant potential to reduce the cost of electrolytic hydrogen production. However, reviewers felt that the project will face daunting technical challenges as the project progresses, including electrolyte and interfacial stability, and suggested that it would benefit from enhanced collaboration. There was also concern that the project's efficiency and current density goals might be overly ambitious.
PD-144
Multiscale Ordered Cell Structure for CostEffective Production of Hydrogen by HighTemperature Water Splitting Elango Elangovan; Ceramatec
X
The reviewers noted that the project has a strong team with significant potential to reduce the cost of hydrogen production via high-temperature electrolysis. Reviewers were critical of the device architecture, noting that it will be very complex to assemble, given the constraints of the electrode fabrication methods and the seals with which it will interact. Reviewers were also critical of the lack of durability testing and power and efficiency targets. 
The reviewers were impressed by the progress made in several aspects of the consortium's work, including the overall coordination of the effort, communication of and justification for its goals, engagement with the seedling projects, and integration of theory with experiments. According to reviewers, it will be important going forward to provide clarity as to how the foundational knowledge gained through model system studies will be applied to develop more complex, relevant systems. 
Project Number
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X
The reviewers had a very positive view of the organization and coordination of the HySCORE group within HyMARC. They were extremely supportive of the interlab round-robin study and believe it is of great significance to the hydrogen storage community. The reviewers also commended many of the other characterization tools for sorbent investigations. Collaborations within HyMARC were noted, but some reviewers felt that these could be stronger or broader. 
Project Number Project Title
X
The approach and achievements presented by the project were strongly praised by the reviewers, who were impressed by the innovative design of the unmanned underwater vehicle systems. They commended the collaboration between U.S. Department of Defense and U.S. Department of Energy (DOE) groups to demonstrate an important extension of fuel cell technology to a new type of mobile application. While some reviewers pointed out that the design choices were ideal for this application, others mentioned that this would ultimately require a scaled-up alane production process to lower material costs. 
Project Number Project Title
X
As this project had been underway for only a few months at the time of the presentation, the reviewers found it difficult to rate progress; however, they commended the novelty of the project's approach and the strength of the team. Looking forward, the reviewers believed that the project may find solvents or electrolytes that will enhance kinetics, but were somewhat skeptical that any system would provide significant progress toward the storage targets. Multiple reviewers identified the ionic liquid and eutectic tasks as being the most promising future work.
ST-138
X
The reviewers all agreed that the project is addressing a very relevant problem in the storage materials field by focusing on improving the thermodynamics and kinetics of magnesium borohydride. They believe that the project has made good progress in its early stages and commended the level of integration it displays with the HyMARC and HySCORE laboratory teams. The reviewers were also supportive of the planned future efforts and tasks, but did state that going forward it will be important to utilize the computational capabilities of the core teams to assist with the elucidation of reaction mechanisms. 
Project Number Project Title
X
Reviewers commended the overall approach of the project and said that the targeted materials are promising. The project was seen as having the potential for high impact on the hydrogen storage field in terms of quantifying the effects of boron sites on adsorption behavior. However, the reviewers were somewhat concerned with the isotherms shown in the presentation and suggested that the project leverage the program's existing adsorption validation and characterization capabilities to accelerate the understanding of the material properties.
ST-141
Integrated Insulation System for Automotive Cryogenic Storage Tanks Barry Meneghelli; Vencore
The reviewers noted that the project's systemlevel approach is well suited to addressing key challenges associated with maintaining thermal vacuum insulation quality for cold/cryocompressed hydrogen storage systems. The reviewers highlighted the project's structure of modeling and experimental activities for identifying heat leakage pathways and potential system improvements. Also highlighted were the project team's strong collaborations, but it was noted that the team could benefit from collaboration with OEMs. 
Fuel Cells
X
Reviewers agreed that the innovative approach to studying alkaline membranes will most effectively help determine stability and, by extension, practicality for commercial application. They also affirmed that the project has made solid progress in reaching milestones and in situ testing of membranes under basic conditions of the AMFC, with the exception of the milestone of a downselect ionomer. Collaborations were seen to be well structured. Reviewers thought that the work on alkaline membrane stability was aligned with DOE goals and that future work should focus on PGM-free rather than low-PGM catalysts.
FC-147
Advanced Ionomers and Membrane Electrode Assemblies for Alkaline Membrane Fuel Cells Bryan Pivovar; National Renewable Energy Laboratory
X
Reviewers were generally supportive of the project's approach to developing stable AMFCs, specifically in regard to eliminating sulfonamide linkage, which reviewers believe will result in a more stable membrane. They did, however, conclude that there could be more of a focus on cost and performance, in addition to stability. They recognized the project's potential to fulfill relevant DOE targets for an alkaline membrane for automotive applications, and to advance general understanding of new membranes. As a result, the reviewers felt that future work should focus on the limitations preventing the project from meeting the targets at a fuelcell-system level. 
Project Number Project Title
X
Reviewers generally agreed that using PGMfree carbon catalysts as supports for low-Pt electrodes was appropriate and will address cost and performance targets, but questions were raised about overall impact on durability. Reviewers largely thought it was too early in the project to judge progress, but early accomplishments in RDE performance with Pt deposits were viewed as encouraging. Reviewers did note the apparent lack of collaboration but said that it may be due to the nature of the SBIR project. Reviewers stressed the need to validate RDE data with MEA fabrication and fuel cell tests.
FC-168
Highly Robust LowPlatinum-Group-Metal Membrane Electrode Assemblies Based upon Composite Supports Arrelaine Dameron; Forge Nano
X
Reviewers expressed approval of the project's novel, durability-focused approach in using an overcoat on the catalyst. They were less clear on how the project would ensure a carbononly coating. Reviewers also agreed that the project is a sound translation of demonstrated gas-phase catalysis to electrocatalysis technology that will address key DOE durability targets. It was thought that future work could include clearer targets for each project phase, including conductivity of the overcoat material, activity, and durability. 
Project Number Project Title
X
Reviewers provided positive comments on the project approach, noting the quality of the team and clear and concise analysis. It was agreed that clear conclusions could be drawn from the strength of the competitive analysis on the manufacturing sector. Reviewers remarked that most of the work has been completed and that the remainder of the project should focus on reporting activities to overcome regional and global barriers to competitiveness. Lastly, several reviewers suggested future work could target a broader scope internationally or target specific fuel cell components for analysis. This project was funded through prior year funds and will continue to completion.
MN-015
Continuous Fiber Composite Electrofusion Coupler Brett Kimball; Automated Dynamics
X
Reviewers commended the project for its approach to component materials adjustment and simple and elegant engineering, and for meeting the project's testing targets. It was agreed that the project will help achieve DOE's goals of increasing pipeline safety and integrity. Reviewers expressed the importance of more clearly communicating cost factors and impacts. They said that future work is straightforward and that the project is properly focused on fatigue testing and finishing the prototype. This project was funded through prior year funds and will continue to completion.
MN-016
In-Line Quality Control of Polymer Electrolyte Membrane Materials Paul Yelvington; Mainstream Engineering
X
Reviewers largely agreed that the project's approach in optical inspection is appropriate and expected. They concluded that progress was evident and significant for targeted inspection methods. Furthermore, reviewers concluded the project was relevant to DOE's goals for roll-to-roll processing and cost/ performance targets. It was suggested that future work be focused on real-world detection and increased collaboration with parallel projects at the National Renewable Energy Laboratory. This project was funded through prior year funds and will continue to completion. 
Project Number Project Title
X
Reviewers said that data collection at hydrogen stations is an important part of measuring station maturity and progress toward goals, and that data gathered will be useful in estimating hydrogen fuel demand. While reviewers acknowledged that progress has been made in installing and collecting data of value on two stations, concern was expressed over permitting challenges and having adequate time for data collection on the remaining three stations. The experience and capabilities of the project team and collaboration between project partners were commended. Because of concerns about severely curtailing data, reviewers proposed having at least four quarters of data provided for each of the five stations via a no-cost extension of the project. Moreover, reviewers suggested that alternative approaches to dealing with delays in permitting new stations be cited, and that a specific plan to communicate lessons learned on subjects such as system development, network communications, and commissioning be outlined. This project was funded through prior year funds and will continue to completion.
TV-029
Performance 
X
Reviewers saw potential in the findings of this project, stating that it addresses a critical need in the medium-and heavy-duty vehicle space and has the potential to show that the technology is competitive. The project team was praised for a well-designed truck platform and detailed simulations of actual routes and fuel requirements. However, reviewers expressed concern over the project's delayed start and uncertainty regarding remaining cost share, which could result in fewer metrics or less progress. Developing a risk mitigation strategy for the potential of such a case was suggested. It was also stressed that fueling tests should be scheduled, since California retail hydrogen stations may respond differently to the different configuration and capacity of hydrogen tanks found on mediumduty delivery trucks (compared to light-duty fuel cell electric vehicles); reviewers cautioned against assuming that these delivery trucks can be fueled without any challenges. A suggestion for future consideration was to involve more hydrogen tank suppliers to provide a new "offthe-shelf" tank choice or to look at a new design that could be shared among multiple customers. This project was funded through prior year funds and will continue to completion.
TV-037
X
This project was regarded as well managed, as having the potential to advance understanding of high-temperature electrolysis, and as a significant step change in the ability to meet hydrogen needs for the medium and long terms. Reviewers praised the progressive approach, such as cell-level testing and exploration of operation range with multiple parameters. Reviewers highlighted that progress has been steady and the initial results have built confidence, but advised that cell degradation and project economics issues be moved to the forefront of focus. Concern was expressed over validation and/or deployment being at the end of the project and being poorly defined. Reviewers liked that the technology leverages previous work, but they noted that the role of partners was confusing and that there was limited outreach to appropriate end users or low-cost electricity providers. A third-party validation of system performance was suggested. Reviewers also suggested investigating the comparative advantage of the current work and accounting for the impact of integration with intermittent renewable power on system performance and cost. This project was funded through prior year funds and will continue to completion. 
This project was commended for its importance, progress made to date, and focused approach. The reviewers' primary concern was the development of a cost-effective/practical technology for wide-scale adoption. Reviewers also highlighted that additional collaborations with industry will be critical as the project moves forward. This project was funded through prior year funds and will continue to completion.
SCS-029
Electrochemical Hydrogen Contaminant Detection Trent Molter; Sustainable Innovations
X
Reviewers stressed that the project is impressive, both in approach and in progress so far, given that the project commenced this year. This project's significance to the industry's success was also praised. Reviewers suggested that additional collaborators be added as the project progresses and that adding targets for false detection could be beneficial. This project was funded through prior year funds and will continue to completion.
SCS-030
Advancing 
X
Reviewers stated that the strategy for integration of motive power with grid management was excellent. However, they identified some areas that need attention: utility involvement for controller operation and integration with grid operations, and technical and economic investigation for design and/or selection of energy storage with battery, capacitor, or hydrogen production and storage. This project was funded through prior year funds and will continue to completion.
MT-011
Fuel-Cell-Powered Airport Ground Support Equipment Deployment Jim Petrecky; Plug Power
X
Reviewers commented that progress from the bench to prototype and advanced testing is adequate. According to reviewers, the emphasis on drop-in-place technology resolves many of the system design requirements. A strong emphasis on safety was seen as demonstrating recognition of moving emerging technology to the marketplace. Reviewers noted that the length of this project points to a continuing need to reduce the implementation time for this technology's deployment, adding that five years into the project, there should be a complete data collection set and determination of the value proposition. This project was funded through prior year funds and will continue to completion.
MT-013
Maritime 
X
Reviewers observed that the project's approach is good and uses well-regarded, industry-vetted models to generate results. They recognized the importance of estimating the benefits of DOE R&D but questioned the attribution of benefits to federal programs vs. industry (and others).
Reviewers suggested that the model use an estimated market price of hydrogen, as opposed to the Hydrogen Analysis model (H2A)-calculated production cost, and criticized the five-year ownership period as being too short. Other suggestions included quantifying air pollutant reductions; adding medium-and heavy-duty trucks; conducting sensitivity analysis around vehicle ownership, vehicle resale value, and discount rate; evaluating the effects of different policy drivers; and increasing industry review and vetting of the work, possibly by adding an industry advisory or steering committee.
